SHUTTLE CRITICAL ITEMS LIST = QREITER

BUBSYSTEM :ACTUATION MECH-ET/ORE DOOR FMEA HO 02-4D-013300-2 EREV:02/17/88

ASSEMBLY ;ET/ORBITER UMBILILCAIL DOOR MECHANISMS CRIT. FUNC: 1
F/H RI :Y070-B65102/3/4 fmnfrwn;m} CRIT. HDW: 1
P/N VENDOR: VEHICLE 102 103 104
QUOANTITY HE - {3 PER IH E RH DDDR} EFFECTIVITY: X X X
: [SHOWN & OPPOSITE) PHASE(S) ! PL IO X o0 Do ¥ LS
REDUNDANCY SCREEN: A= B- G-
FREPARED BY: AFPFROYED BX: :
DES R. H. YEE DESK. Mivix g X
REL J. 5. MULIEN REL -":,:r'.ﬂ — al
QE W. 8. SMITH 4QEF :
ZZ

ITEM:
DOUR "UPLOCK" LATCH MECHANISM

FUNCTION:
TO SECURE DODRS IN THE CLOSED RPOSITION FOH RE-ENTRY.

FATIUORE MODE:
STRUCIURAL FAILURE

CADSE(S):
COERCSTON, DEFECTIVE PART/MATERIAL OR HEHUFECTURIHG DEFECT, EXCESSIVE
LoAD, FAILURE}DEFLECTIQN OF INTERNAL PART, FATIGUE

EFFECT(3) ON:
(A)SOUBSYSTEM (B]INTERFACES (C)MISSION (D)CREW/VEHICLE

() LOSS OF PUNCTIONS, LATCHES CANNOT ENGAGE.
(B} THERMAL GRADIENTS INTO COMPARTMENT.
(C.D) POSSIBLE LOSS OF CREW/VEHICLE DUE TC DAMAGE CAUSED BY THERMAL

EFFECTS IF THE DOORSE CANNDT BE CLOSED AND FULLY LATCHED FOR SAFFE RE=-
ENTRY .
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DISPOSITION & RATIONALE:
(A}DESIGH {B)TEST {C)INSPECTION (D)FAILURE HISTORY (E)OFERATTONATL TSE

{A) DESIGN
EACH ORBITER/ET UMBILIGAL DOOR IS PULLED TO A FULLY CLOSED AND LATCHED
POSITION BY THREE (3} POUR-BAR/OVER-CENTER UPLOCE LATCHES DRIVEN BY AN
ELECTROMECHANICAL ACTUATOR THROUGH A TORQUE TUBE, BELLCFANKS AND
CONNECTING=RODS. FPROVISION EXTSTS TO CYCLE THE ACTUATOR AND LATCH
LINKAGES (TO LOOSEN STALLED/JAMMED MECHANISM). GCLEANLINESS REQUIREMENTS
MAINTAINED DURING ASSEMBLY, PER MACL10-311, PRINCIPLE MATERIALS USED:
A-286 CRES STEEL AND INCONEL 71&. SAFETY FACTOR OF 1.4 MINIMUM. DUAL
ROTATING SURFACES ON BEARINGS. SPHERICAL BEARINGS USED TC COMPENSATE FOR
LINKAGE MISALIGNMENT, "BAGGIE" PRECLUDES ICE FORMATION IN DOOR CAVITY
AREA AND LINFACE, '

{B) TEST : _
QUALIFICATION TESTS: QUAL-CERTIFIED PER CR=45=385000=001, AS PART OF THE
QUALTFICATION OF THE QREBITER/ET UMBILICAL CLOSEQOUT DOOR MECHANTEM
SUBSYSTEM. CERTIFICATION BY ANALYSIS INCLUCED: PRESSURE ENVIROMMENT,
FUNGUSZ, HUMIDITY, QZONE, RAIN, SALT SFRAY, SAND/DUST, SHOCK,
ACCELERATION, THEEMAL VACUUM AND MARCIN OQF SAFETY. CERTIFICATION TESTS
INCTODED: STATIC TESTS (WITH LIMIT LOADING OM AN OPEN AND CLOSED DOOR:
SITMOLATTNG LIFT-0OFF AND RE-ENTRY COMDITIONS), AERO-ACQUSTIC VIBRATION
(SIMOLATING 400 MISSION CAPABILITY AT 1&-8,0040 HZ}, TEMFERATURE TEST
(DOCR AND LATTHES CYCLED FROM CFEN/LATCHED TC CLOSED/LATCHED TG
CPEN/LATCHED; 2 TIMES AT +960 +/= 230 DEG F) AND QPERATICNAL-LIFE CYCLE
TEST {1,000 CYCLES; DCOR CYQCLED QPEN-CLOSE-OPEN; CENTERLINE AND DOOR
LATCHEE CYCLED FULL EXTENSION-RETRACTION: EMPECT 500 £YCLES PER 100-
MISSIONZ) .

ACCEFTANCE TESTS: 1INSTALLED AND RIGGED PER MLOXJ8-00S53. FUNCTIOMALLY
TESTEL DURING RIGGING AT FALMDALE ARD FUNCTICOHMALLY TESTED AT KSC.

OMESD: LATCH/RELEASE OPERATIONAL CHECROUT OF RIGHT-HAND/LEFT-HAND ET
DOOR UPLOCK LATCHES; MOTCR 1, MOTOR 2 AND DUAL MOTCR OPFERATION.
FREQUENCY = ALL VEHICLEE AT GROUND TURNAROUMD.

(C) INSPECTION

RECEIVING INSPECTICON
RAW MATERIAL AND PROUCESS CERTIFICATIONS ARE VERIFIED BY INSFECTICHN.

CONTAMINATION CONTROL,
CLEANT.INESE, CONTAMINATION COMNTROLS, AMD ASSEMELY AREA CLEANLINEESS
REQUIREMENTS VERIFIED BY INSPECTION.

ASSEMBELY/IRETALLATION
ASIEMELY VERIFIED BY INSPECTION. ALL CRITICAL TOLERANCES, DIMENSIONS,
AND ADJUSTMENTS AND CHECKOUT ARE VERIFIED BY INSPECTION.
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NOHNDESTRUCTIVE EVALUATION
PENETRANT INSPECTIGN IS VERIFIED BY INSPECTION.

CRITICAL PROCESSES
HEAT TREATMENT OF DETATIL PARTS AND BEARING INSTALLATION ARE VERIFIED EY
INSPECTICN.,

TESTING

MEASUREMENT DEVICES, TEST EQUIPMENT, AND EALIERATIGH VERIFIED BY
INSPECTION. ALL TULERRHEEE DIMENSIONS, AND ADJUSTMENTS AND C’HE{:KGUT PLRE
VERIFIED BY INSPECTION.

HANDLING/FPACFAGING
PACEKAGING AND PARTS PROTECTICN VERIFIED BY INSPECTICH. PBARTS PROTECTION
AND HANDLING REQUIREMENTS ARE VERIFIED BY INSPECTION.

(D) FAILURE HISTORY
THERE HAVE EEEN NO ACCEPTANCE TEST, QUALIFICATION TEST, FIELD OR FLIGHT
FAILURES ASSOCIATED WITH THIS FATLIRE MODE.

(E) OPERATICNAL USE ‘

. HCOHE.



